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S urveys inWesterncountries suggest thatmembersof re-cent birth cohorts are consuming more alcohol atyounger ages than preceding cohorts.1 The patterns of
drinking also appear to have changed, with recent cohorts in
the United States reporting more frequent heavy drinking at
younger ages but reduced alcohol use at later ages.2,3 In Aus-
tralia, less sophisticated analyses of cross-sectional surveys
over time suggest that initiation of drinking has occurred at
increasingly earlier ages4 and that risky alcohol consumption
among youth has increased.5,6 Especially noteworthy in the
increasingalcoholuseamongyoungcohorts is increaseddrink-
ing amongyoung females.1 Therewas a large increase inhigh-
risk drinking among girls 14 to 17 years of age (1%-9%) in Aus-
tralia between 1998 and 2001, while levels of drinking inmen
18 to 24 years of age decreased.7 In the United Kingdom, the
prevalence of alcoholmisuse increased in those aged 18 to 24
years during the 1990s, particularly among women.8 Like-
wise, data from theNetherlands twin registry show that alco-
hol consumption increased among adolescents between 1993
and 2005 to 2008, with the sharpest increase in girls aged 12
to 15 years.9
Quantifying generational trends using repeated cross-
sectional survey data is challenging. The use of different sur-
vey questions at different periods means that the rates of al-
IMPORTANCE Increases in alcohol use in young women over recent decades are shown by
national survey data but have yet to be replicated using prospective data.
OBJECTIVE To compare change in alcohol use over a generation of young women born in
Australia from 1981 to 1983 at 21 years with that of their mothers at the same age.
DESIGN, SETTING, AND PARTICIPANTS Data came from theMater University Study of
Pregnancy, a prospective prebirth cohort study that recruited all pregnant mothers attending
a hospital in Brisbane, Australia, from 1981 to 1983. The analyses were restricted to 1053
mothers who were aged 18 to 25 years of age at the baseline measurement and their
daughters who were between the same ages when assessed 21 years later.
MAIN OUTCOME ANDMEASURE Assessing the increase in the same prospectivemeasures of 4
levels of alcohol use betweenmothers and daughters.
RESULTS Multinomial logistic regression for clustered data indicated daughters were at
greater odds of consuming high (odds ratio [OR] = 5.68 [95% CI, 4.24-7.57]) andmoderate
(OR = 2.81 [95% CI, 2.18-3.63]) levels of alcohol than their mothers. Not having a dependent
child roughly doubled the odds of all levels of drinking in both cohorts. Undertaking or
completing tertiary education had no effect on consumption. There was an interaction
betweenmothers’ or daughters’ drinking and partner status (χ23 = 12.56; P = .007); having a
partner doubled the daughters’ odds of consuming high levels of alcohol (no partner:
OR = 0.51 [95% CI, 0.31-0.80]) while the odds of drinking at the highest level were more than
5 times for mothers who were single (OR = 5.65 [95% CI, 2.99-12.35]).
CONCLUSIONS AND RELEVANCE To our knowledge, we provide the first longitudinal evidence
confirming that female alcohol use has dramatically increased over a generation, especially at
higher levels of drinking. Later age at child bearing contributed to this increase and the
relationship between alcohol use and having a partner was found to reverse alcohol
consumption across the 2 generations.
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cohol use between women who were in their 20s in the early
1980s andwomenwhowere in their 20s in the early 2000s are
not comparable.10,11 In addition to thesemethodological prob-
lems, themechanismsbehindanarrowing gender gap in risky
drinking remain uncertain. Some studies suggest that chang-
ing gender roles are a major factor,12 as well as shifting social
norms and the increased social and economic opportunities
afforded to women in recent birth cohorts.1 In particular, the
GENACIS (Gender, Alcohol, and Culture: an International
Study) project, which includes data from a range of high-
income to low-income countries, suggests that an increase
in female drinking accompanies social and economic
advancement.13However, there is adearthof informationcon-
cerninghowchangesacross timewithinasocietydrivechanges
in female drinking.14
In this study,we assess generational changes in female al-
cohol consumption using data from an Australian birth co-
hort study.We address limitations from previous research by
comparing equivalent measures of alcohol use assessed pro-
spectively inmother-daughter dyads at comparable ages.We
hypothesize that a generational increase in alcohol consump-
tionwill be reflected in increased drinking among female off-
spring compared with their mothers. If we find that the fe-
male offspring report higher alcohol use than their mothers
decades later, then we can be more confident that there has
been a generational increase in young female drinking in re-
cent decades aspreviously suggestedbynational surveydata.
In addition, the cohort also provides a unique opportunity to
investigate possiblemechanisms for any increase,14with pre-
vious studies suggesting that increases in female social stand-
ing, disposable incomes, and changes in social attitudes to-
ward femaledrinkinghavepartlydriven such increases.2,13We
do so by examining effects of changing social and economic
conditions of women over these 2 generations, including the
effectsofdelayedchildbearing,a laterageofentering intocom-
mitted relationships, and increased participation in tertiary
education.
Methods
Participants
TheMaterUniversity Studyof Pregnancy is anAustralianpre-
birth cohort studyofwomenand their children. Between 1981
and 1983, all consecutivewomenwhopresented for their first
antenatal visit at theMaterMisericordiaeHospital inQueens-
land, Australia, were enrolled in the study and followed up at
birth, age 6months, and 5, 14, and 21 years of age.15 The 3475
live singleton female babies (48%) born to thesemothers con-
stitute the Mater University Study of Pregnancy female birth
cohort. At baseline, themothers’ ages ranged between 14 and
46 years. At the 21-year follow-up, the offsprings’ ages ranged
between 18 and 25 years. Tomatchmothers and daughters by
age,motherswhowereyounger than18andolder than25years
at birth (n = 1512; 44% of the female sample) were excluded;
final analyses were conducted on 1053 matched pairs whose
motherswere between 18 and 25 years old at baseline (54%of
the eligible mother-daughter dyads) and for whom we had
completedataonall variables of interest (Figure 1).Written in-
formed consentwas gained from all participants, all datawas
coded for confidentiality, andapprovalwasobtained fromthe
UniversityofQueenslandandMaterMisericordiaeHospital in-
stitutional ethics committees.
Measurement ofMaternal and Offspring Alcohol Use
Atbaselinewhenwomenwere, on average, at 18weeksof ges-
tation,maternal reports of quantity and frequency of alcohol
consumption prior to recognition of pregnancy were ob-
tained.Womenwere asked how often they had consumed al-
cohol before theybecamepregnant (promptsweredaily, a few
times a week, a few times amonth, a few times a year, rarely,
and never) and how much alcohol they had drunk at those
times (0 glasses, <1 glass, 1-2 glasses, 3-4 glasses, 5-6 glasses,
or ≤7 glasses). Identical questions were administered to their
offspring 21 years later except daughterswere not asked in re-
lation todrinkingprior to pregnancy. Formothers anddaugh-
ters, we multiplied scores of frequency of drinking (0, <1, 4,
10, or 30 days in a month) by the average number of glasses
consumed at each occasion (0, 1.5, 3.5, 5.5, or 7.5 glasses) and
categorized the product into no alcohol, up to 6 glasses a
month, up to 30 glasses a month, or more than 30 glasses a
month. We used these measures to compare mothers’ and
daughters’ patterns of alcohol use.
Social and Economic Factors
Our study design of mother-daughter dyads inherently con-
trolled for shared familial and genetic factors, whichmay im-
pact alcoholuse.Wealso adjusted for social andeconomic fac-
tors,which the literature1,2,12 suggestsmaypartly explain any
generational increase inalcoholconsumptionbywomen.These
includedmaternal andoffspring tertiary education (yesorno),
partnershipstatus (single,widowed, separatedordefacto,mar-
ried, or living together), and having a dependent child prior
to the measurement of alcohol (≤1 child or no child).
Statistical Analysis
First, we graphically assessed the average change in 3 levels
ofalcoholusebetweenmothersanddaughters.Next,wetested
forunivariateassociationsbetweendrinkingcategoriesandthe
social andeconomic factorsusingχ2 tests, separately formoth-
ers anddaughters. Tomeasure the generational increase in al-
cohol use, we used multinomial logistic regression for corre-
Figure 1. Sample Analysis
1053 Mothers and daughters with
complete data at the 21-y
follow-up (54% of female sample)
7223 Live singleton babies
3475 Female babies 3748 Male babies
1963 Mothers aged 18-25 y at time
of child’s birth
1512 Mothers excluded aged <18 and
≥25 y at time of child’s birth
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lated responses. Confidence intervals for the parameter
estimates were obtained from 1000 bootstrapped samples as
demonstratedbydeRooij andWorku16usingSASsoftware (SAS
Institute Inc). Thismarginalmodel treatsmothers’ anddaugh-
ters’ drinking in addition to the social and economic factors as
repeatedmeasuresof thesameunitofobservation.This isause-
ful alternative to a generalized estimating equation approach,
which is unable to correct for within-subject correlationwhen
estimating repeated multinominal (κ > 2) responses. We then
adjusted for the3social andeconomic factorsbyentering them,
firstasmaineffects, andthenas interactiontermswith theclus-
ter variable. Finally, loss to follow-upwas examinedwith a lo-
gistic regressioncomparingthecharacteristicsof individualsstill
in the analysis with those lost to the study.
Results
Figure 2 compares the increase in 4 levels of alcohol use
between the 2 generations of women in our sample. Overall
drinking levels increased across the 2 generations. Mothers
were more than twice as likely to not drink and daughters
were almost 3 times more likely to drink at the highest level.
Table 1 shows that rates of tertiary education increased in the
daughters’ generation, while only 16% of the daughters had a
dependent child compared with 47% of themothers. Rates of
partnership almost reversed between the 2 generations;
88% of mothers had a partner at baseline while only 30% of
daughters did so at the 21-year follow-up. Participation in
tertiary education did not predict level of drinking in either
generation whereas not having a dependent child was
associated with greater levels of drinking in both cohorts.
There was suggestion of an interaction between mother and
daughter drinking levels and partner status; having a partner
was protective against drinking for the mothers but a risk
factor for the daughters.
Table 2 shows the unadjusted and adjusted results from
the multinomial logistic regression with bootstrapped stan-
dard errors for the clustered response. Daughters had greater
odds of consuminghigh (odds ratio [OR] = 5.68 [95%CI, 4.24-
7.57]) andmoderate (OR = 2.81 [95%CI, 2.18-3.63]) levels of al-
cohol than theirmothers. After adjustment, these effect sizes
were attenuated but remained significant for both high
(OR = 2.80 [95%CI, 1.97-3.92]) andmoderate (OR = 1.66 [95%
CI, 1.20-2.27]) drinking levels. Not having a dependent child
doubled theoddsof increasedalcoholuse inbothyounger and
Figure 2. Drinking Levels of 1053Mother-Daughter Dyads
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Table 1. Univariate Relationships Between Social and Economic Factors and Alcohol Score
Predictors
No. (%)
χ2 P ValuePrevalence None
No. of Glasses
≤6 7-30 >30
Mothers
Tertiary education χ 23 = 2.02 .57
Yes 200 (19.0) 42 (21.0) 92 (46.0) 41 (20.5) 25 (12.5)
No 853 (81.0) 191 (22.4) 346 (40.6) 196 (23.0) 120 (14.1)
Partner χ 23 = 58.34 <.001
Yes 927 (88.0) 220 (23.7) 405 (43.7) 198 (21.4) 104 (11.2)
No 126 (12.0) 13 (10.3) 33 (26.2) 39 (31.0) 41 (32.5)
Dependent child χ 23 = 33.58 <.001
Yes 495 (47.0) 143 (28.9) 209 (42.2) 87 (17.6) 56 (11.3)
No 558 (53.0) 90 (16.1) 229 (41.0) 150 (26.9) 89 (16.0)
Daughters
Tertiary education χ 23 = 5.57 .14
Yes 295 (28.0) 32 (10.9) 81 (27.5) 82 (27.8) 100 (33.9)
No 748 (72.0) 78 (10.3) 159 (20.1) 232 (30.6) 289 (38.1)
Partner χ 23 = 15.53 .001
Yes 320 (30.4) 63 (8.6) 158 (21.6) 219 (29.9) 293 (39.9)
No 733 (69.6) 47 (14.7) 82 (25.6) 95 (29.7) 96 (30.0)
Dependent child χ 23 = 13.66 .003
Yes 170 (16.1) 31 (18.2) 35 (20.6) 43 (25.3) 61 (35.9)
No 883 (83.9) 79 (9.0) 205 (23.2) 271 (30.7) 328 (37.1)
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older cohorts but education had no effect on drinking levels.
Not having a partner increased the risk of moderate and high
levels of drinking by 1.7 and 2.7 times, respectively. We
found an interaction of mother and daughter drinking levels
with partner status (χ23 = 12.256; P = .007). Daughters with no
partners had almost half the odds (OR = 0.51 [95% CI, 0.31-
0.80]) of drinking at the highest level of alcohol compared
with daughters with partners while mothers who were single
had more than 5 times the odds (OR = 5.65 [95% CI, 2.99-
12.34]) of drinking at the highest level compared with moth-
ers with partners.
Table 3 presents the results from the attrition analysis.
Mothers excluded from the analysis weremore likely to have
undertaken tertiaryeducationandwere less likely tobe single.
However, there were no differences in rates of having a de-
pendent child between the 2 groups of mothers, and the 2
groups did not differ in levels of alcohol use.
Discussion
This study provides unique evidence that alcohol use among
women in Australia has increased during the past 3 decades
and that the dramatic increase observed between 2 genera-
tionsofwomenwasmorepronouncedathigher levelsofdrink-
ing. Daughters between 18 and 25 years of age hadmore than
5 times the odds of consuming the highest recorded level of
alcohol (more than 30 glasses of alcohol per month) and 2.7
times the odds of consuming the next highest level of alcohol
(between 7 and 30 glasses per month) than their mothers at
the same age. Suggestions of an increase in drinking among
youngerwomenhave come fromnational surveys inWestern
countries.1,7,8,14,17 Thoughourmeasureswere not the same as
thoseused innational surveys,18,19 the large increasewe found
raises the possibility that risky drinking by young women, as
defined in these studies,mayhave followeda similar rise over
the last generation and, hence, be even greater than the in-
creases reported by national surveys. Future research is ur-
gently needed to confirm the possibility that the recent in-
crease in femaledrinking inwealthycountries isperhapshigher
than previously thought.
Kerr et al2 have hypothesized that the increase in youth
drinking is a response to liberalization of alcohol regulation,
promotion, and the disappearance ofmore negative social at-
titudes toward alcohol present in the early 1980s. Increased
female alcohol use is of concernbecausewomenare at greater
risk of experiencing negative physiological outcomes from
heavy alcohol use, such as liver cirrhosis. Heavy alcohol use
during the reproductive years may also occur before women
become aware that they are pregnant. Their drinking may
thereby harm the unborn fetus, producing fetal alcohol spec-
trum disorders. Intoxication also leaves young women more
vulnerable to physical and sexual abuse.1,17 Our unique de-
sign of mother-daughter dyads allowed us to partly account
for awide rangeof familial andgenetic factors typically shared
in families and to explore the impact of delaying child birth,
relationship stability, andparticipation inhigher levels of edu-
cationon thegenerational increase in alcohol consumptionby
female offspring. In both older and younger cohorts, in-
creased use of alcohol was similarly associated with not hav-
ing a dependent child.1 Not having a dependent child is likely
to increase femaledrinkingby increasingopportunities to con-
sume alcohol by lengthening the time spent socializing with
friends without parental responsibilities.1,17
We also found that for mothers, being in a committed re-
lationship predicted lower levels of alcohol use, but for the
daughters it predictedhigher levels of alcoholuse. Thismeans
that single statuswasassociatedwithanelevated riskofdrink-
ing among mothers but not among daughters. This may be
expected since the mothers were selectively sampled on the
basis of being pregnant while the daughters were not.
Furthermore, we could not account for the level of commit-
mentwithin the relationship and it is likely thatmothers,who
were recruited when pregnant, were more strongly commit-
ted to form a family, which would in itself influence their
attitudes toward alcohol consumption. Nevertheless, the
Table 2. Increase in Levels of Alcohol Use Between 1053Mother-Daughter Dyads
Drinking Level
Increase in Alcohol Use Odds Ratio (95% CI)
Mother-Daughter
Dyads
Tertiary Education,
Yes/No
Dependent Child,
Yes/No
Partner,
Yes/Noa
Unadjusted
Alcohol quantity,
No. of glasses/mo
NA NA NA
No alcohol 1 [Reference] NA NA NA
≤6 1.16 (0.89-1.48) NA NA NA
7-30 2.81 (2.18-3.63) NA NA NA
>30 5.68 (4.24-7.57) NA NA NA
Adjusted
Alcohol quantity,
No. of glasses/mo
No alcohol 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
≤6 0.88 (0.64-1.17) 1.12 (0.80-1.55) 1.77 (1.35-2.32) 1.21 (0.87-1.76)
7-30 1.66 (1.20-2.27) 0.79 (0.56-1.14) 2.47 (1.81-3.41) 1.74 (1.23-2.60)
>30 2.80 (1.97-3.92) 0.79 (0.57-1.14) 1.91 (1.32-2.69) 2.70 (1.87-4.00)
Abbreviation: NA, not available for
use in univariate analysis.
a According to theWald χ2 test, there
was a significant interaction
betweenmother-daughter dyads
and drinking levels with partner
status (χ23 = 12.256; P = .007) in
which single daughters had almost
half the odds (odds ratio = 0.5 [95%
CI, 0.31-0.80]) of drinking at the
highest level compared with
daughters with partners, while the
situation was reversed in mothers;
single mothers hadmore than 5
times the odds (odds ratio = 5.65
[95% CI, 2.99-12.34]) of drinking at
the highest level compared with
mothers with partners.
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strength of the interaction we found suggests this explana-
tion alone is unlikely to fully account for this finding and it
may point to broader changes in the gender roles within
relationships over recent decades.20 Although findings from
the 2007 Australian National Survey of Mental Health and
Wellbeing suggest that married people in general are less
likely to have alcohol abuse or dependence disorders,21 evi-
dence from the international GENACIS project found that
cohabitation was associated with a strong increase in alco-
hol use among young women.22 Future research should
explore how social changes have altered the gender roles for
young women within relationships in ways that allow them
to drink much more alcohol than was acceptable in their
mothers’ generation.
Lastly, it is worth noting the likely role of aggressivemar-
keting campaigns by the alcohol industry that have increas-
ingly targeted young women9,23,24 by producing sweeter
alcoholic beverages (alcopops) that specifically appeal to
women drinkers. These changes have occurred in a social
environment in which alcohol regulation has been liberal-
ized and enforcement reduced, allowing readier access to
much cheaper alcohol than was available to women in pre-
vious generations.17 A better understanding of the interrela-
tionships between these policy changes and social pro-
cesses influencing women’s drinking may improve the
effectiveness of interventions designed to reduce young
women’s risky alcohol use.
By capitalizing on the generational change in alcohol use
across mothers and daughters, our novel, robust method al-
lowedus to detect a sizable and concerning rise in alcohol use
across age cohorts and infer the magnitude of changes in the
prevalence of alcohol consumption among 2 generations of
youngwomenwithgreater confidence thananyprevious stud-
ies to our knowledge.17 Our analysis was based on an Austra-
lian birth cohort study; however, our findings are likely to be
generalizable to populations where similar drinking patterns
are reported and, therefore, very relevant to most Western
countrieswhere increases inyoung femaledrinkinghavebeen
observed in recent decades.1,2,8,9 In addition, this is also the
first longitudinal study, to our knowledge, to suggest pos-
sible mechanisms driving the increase in alcohol consump-
tion found in recent cohorts of young women. Previous in-
vestigations have compared aggregate alcohol-consumption
levels across repeated cross-sectional national surveyswithin
a single country or among national surveys of many coun-
tries. These studies have attempted to predict gender differ-
ences in alcohol use from societal-level measures of social
norms,25 employment, income,26 and indicators of changing
female social status.12,27However, our study is the first, to our
knowledge, to explain the increase in female alcohol use dur-
ing2generations ina singleprospective sampleofmothersand
daughters.
Our study also has limitations. First, mothers were re-
cruited while pregnant while daughters were recruited be-
cause theywere thebiological childrenofmothers inour study.
Therefore, the 2 sample groups were in different situations
whenaskedabout their alcoholuse,making it difficult to sepa-
rate the observed increase in alcohol contributed by the gen-
eration effect from that contributed by the situation effect.
These differencesmay have affected individuals’ levels of al-
cohol use and truthfulness in reporting it.However, themoth-
ers were asked how much they were currently drinking and
howmuchtheyhaddrunkbeforebecomingawareof theirpreg-
nancy.Wefoundmothers’ reportsofalcoholconsumptionprior
tobecomingpregnantwereconsiderablygreater than those re-
portedduringpregnancy.Thissuggests that themothersclearly
understood the importance of the timing of alcohol use (re-
sults available from K.S.B.). Second, changing social atti-
tudes toward female alcohol usemayhave affected the truth-
fulness in self-reporting alcohol use across the 2 generations.
As with other studies,14,24 the degree to which this is re-
flected inoureffectestimates isnot testable.Theeffectof these
limitationsmay have led to some degree of overestimation of
the increase indaughters’ drinkingcomparedwith theirmoth-
ers. However, we adjusted for partnership status and having
adependent child,whichattenuated theeffect estimates, sug-
gesting we successfully accounted for part of this potential
overestimation.Furthermore, thealcoholcontentofmanybev-
erages in Australia, particularly wine, has increased in recent
decades.28 Thus, considering wemeasured alcohol as the av-
erage number of glasses consumed, it is likely that a glass in
the daughters cohort contained a higher percentage of alco-
hol than in themothers cohort; thismay have led to somede-
gree of underestimation of the true generational increase.
Third, because the mothers were pregnant, their
employment status was not a good indicator of their occupa-
tion. They were asked about their family income while
daughters were asked about their personal income. This
meant that we were not able to assess how generational
changes in employment and income-affected patterns of
alcohol use in mothers and their daughters. Also, our study
was not able to make similar comparisons of changes in
drinking between fathers and sons. It is likely that sons have
also increased their alcohol use compared with their fathers
Table 3. Multivariate Attrition Analysisa
Effect
Odds Ratio
(95% CI)b
P
Valuec
Mother’s drinking level, No. of glasses
of alcohol
1 [Reference]
≤6 1.34 (1.06-1.69) .02
7-30 1.29 (0.99-1.70) .06
>30 1.15 (0.85-1.57) .36
Mother has tertiary education 1 [Reference]
Yes 1.51 (1.17-1.95) .001
Mother has dependent child 1 [Reference]
No 1.12 (0.93-1.35) .24
Mother has partner 1 [Reference]
No 0.61 (0.47-0.79) <.001
a Comparison of those included in the analysis (n = 1053) vs those lost to
follow-up (n = 910), but with values on all baseline variables of interest
(n = 1963).
b Showing the odds of not being included in the study by baseline variables
included in themultivariate model.
c P value for the likelihood ratio test of mothers’ drinking at baseline was
nonsignificant (P = .09).
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but this awaits confirmation in further research. Fourth,
there was loss to follow-up in our study, which is common to
many long-term prebirth cohort studies. However, our find-
ings may not be substantively biased by attrition because
there were no significant differences between those included
in the alcohol use analyses and those lost to follow-up.
Lastly, we have discussed our findings of the increase in alco-
hol use among young women as a period effect, assuming
alcohol use has similarly increased among cohorts contigu-
ous to daughters. However, it is possible that the generational
increase we found was specific to the cohort of daughters
under study (born between 1981 and 1984) and future longi-
tudinal studies with cohorts of young women born after our
study are needed to confirm the increase represents a period
effect.
Conclusions
In summary, this studyprovides strongevidence for a large in-
crease in young female drinking during recent decades, as re-
flected in the drinking of mothers and their female offspring
in their early 20s. International research is urgently needed to
confirmwhatwe suspect is a trend,whichmayhave beenun-
derestimated in many Western countries. It may be time for
moreaggressiveantialcoholprogramsaimedatyoungwomen.
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